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(57) Abstract: 

PURPOSE: To realize a multilayer ceramic chip capacitor which can satisfy both 
temperature characteristics of capacity, i.e., X7R characteristics (EIA regulation) and B 
characteristics (EIAJ regulation), and in which aging of capacity is slow under DC field 
and acceleration lifetime of insulation resistance IR is long. 

CONSTITUTION: The multilayer ceramic chip capacitor employs a dielectric layer 
having composition of MgO: 0.1-3moL, MnO: 0.051.0-mol., Y203: Imol. or less, 
BaO+CaO: 2 -12mol.(including BaO or CaO=0), and Si02: 2-12mol. for lOOmol. of 
BaTi03. 
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(57) [K«J] 

») *3j;t*B«H4 (EIAJlft) S:V^ni)«l£i"5 

[«Wc] B a T i Os lOO^H^U MgO: 
0 . 1—3 ^e;K MnO:0. 0 5 ~ 1 . 0 * A\ Y2 
03 : 1 ^A^T* BaO + CaO;2-12 (B 
a O^fcttC a 0=0 , S i O2 '.2-12^ 
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himt, BHt^afct^'U 9 A *: 

y^ytMnOi:, K^U^^BaOt:, gHb#A- 

Jtbfcfct. BaTiOs 1 0 0^H-*rt"5tb** s 
M g O : 0. 1—3 -=e/K 
MnO:0. 05 — 1. 0^/K 
BaO + CaO: 2 — 1 
S iOs : 2 — 1 2*-^ 

[B*«2] MEB a T i 03 s MgO^ctt^MnO 
O-frSffciatU B a O, C a O&itfS i O2 (B a 
x C ai-x O) y • S i O2 (fcTcU 0. 3^x ^ 

0. 7, 0. 9 5 ^ y ^ 1 . 0 5T*)5 o ) t bT 1 — 

[»*S 3 ] Bt«#9 t rt£Pm«JP £ *s A'S«-«Ji s 

b, f^vB^y^^tBaTiOs i-, @§{^^v / 

y !>^^Y2 O3 id, Bft-fb^^ y £i»£B a Oic, 

^•)A$rCaO(^ WMfctfr-'fiRSrS i O2 jC-ttL-tix 

IfcJRLfci:*^ BaTiOs 1 0 0 *;uUi*ti"S Vcm& 

MgO : 0. 1 — 

Mn O:0. 0 5 — 1. 0^K 

Y2 Oa : 1 ^A-£JLT\ 

BaO + CaO: 2- 12 -=e;K 

S i O2 : 2 — 1 

[JM**B4l B aT i O3 , MgO, M n 0*3 £t>*Y 
2 O3 Ofrl?tfc:**U BaO. CaOfcWSiOi # 

(B a x C a i-x O) y -Si O2 Cfc*!U 0.3^ 
x^O. 7 V 0. 95^y^l. 0 5tfc^ o ) t LX 
1 - 1 o*4%-&^S^SW*S3 0?fflSS-fe9 ^ 



Sflllft*'?* 1 2 0 0— 1 4 0 0 € C<O*aft(ifiHrt^"CS£ 

-to 

1 0 0 < C^TcO^iS$QlS^J^TT^-/i-^ 

[0 0 0 1] 
[0 0 0 2] 

n*#a>a»] mmm-t? ^yt^y^^^T^n. 
[0003] sjishz^ $ s/^s^a^T^iHaffl 

[0 0 0 4] rt«««»<Z)W«»l-tt, "JixTPd^P 
5o rt»««JB©*tt«"i b-C*&JR«rffl^3»a\ * 

* 9^ft, *a5cttw»«#»«-* s »**^ v ^« 

[0 0 0 5] b*>U *a5ctt^«m*»fl.firfflV^fcffl 

[0006] ^/c, ^m*^iEsm^t-^^-r^. itR 

[0 0 0 7] tr^>r% EI ASfel^^biltX7R 

«fttii*tfft5a»Ttt, sft<oac^3& s , -5 5°c^ 
b^stoHtii 5%sx\H mmm&2 ex:) tit 

[0 0 0 8] X 7 R«ttfeWS-f SRttttWfl -t br 
tt, ffl|x.tt«B8DB6 1-3617 O^fi^^^SB 
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a T i 03 +Sr T i O3 + M n 0% t <D%&J$ l fr%Q htlX 

1000 wfiflsiani-s ^ , mm^mtm^- 1 o — 3 

[0 0 0 9] r ^3B7ctt©BI«*«»iBfill 

LTtt, 4#P^0S5 7- 7 1 8 6 6 •S-^«^H^SJx 
Tl^BaTiOa +MnO+MgO, WBHBB6 1-2 
5 0 9 0 5#4&«(^|W^$ixTV^ (B a i-x S rx 
O) a T i i- y Zr y 02+a((1-z)MnO+ss 
CoO) + 0 ( (1-t) A2 Os + t L2 O3 ) + w 
S i O2 (t/:L, A = N b , Ta, V, L = Y^fcfl 
^±iS7ci^) , «|»¥2-8 3 2 5 6*4*«l£BI**S*L 
TV^S^ ^B^* y $J±\Z2f7XytM(OB a a C a 1- a 

S i O3 &«fctaLfci©*y#*tf £>*1,£ 0 Lj&>U r 

I2-C#fcj&»ofc 0 4#^nS6 l-2 5 0 9 0 5t 

4*«*5J;iM*Hi5P2-8 3 2 5 6*^«t£*ix«xB!^ 
[0010] 

R«tt (E I Aj£») *3j:tfB«M4 (E I Ajgfe) & 

3&s*v^|RJiS!!'fe7 5 y9*?yf* yr^fSrfifttSC 
[001 1 ] 

HRJHfr»*i-Sfc4?)^a] :^J:541fttt, TIE 
(1) - (7) ©*»Mi:J:!!)8*Sns. 

(1) »«*Jltrtffl«ttJlt*s&-E^«JB*Kfe1«fifc 
O^yf^t^^^^ttSilH??^ y9*y? 

^A^Mgoc, i^^^^Mnoic, nfe^b^< y ^ 

ASrBaOlC, BMfc^ui^ASrC a Ot^ BMb*-^# 
$rSiOz (C-t^x-PttJftlfL/tt*, BaTiOs 10 
0^HC#-t-SJfc*3&SMg O : 0. 1 — 3^;K Mn 
O:0. 0 5—1. O^EvK BaO+CaO:2~12 
S i O2 : 2 — 1 2*^T?fc5£i:*«MR&i"5 

(2) BiJfBB a T i O3 , MgOJSit/MnO^tti: 
»U BaO, C a OfciVS i d« (B ax C a 
i-x O) y • S i O2 (fcfc U 0. 3 ^ x ^ 0 . 7, 



0. 9 5 ^ 1 . 05 ) t LT 1 - 1 Oli 

%$W£*x£±SE (1) <7>«SS!Hz7 S y 2 

( 3 ) mmfcmt ftnmmm t &&mzmB £ ftfcuws; 

^fb^^£*&#U ^>I^!)!)^^BaTiO' 
3 ^^'>^^MgOll, Kfls-e^tf^&M 
nOi:, «^yby*^SrY2 O3 M^US^ 
SrBaOfcl* mtXA'W&kC a Ot^ MMt^**: 

5 i O2 fc*ix«X«KLrt:i:S\ BaTiOs 100 
^yWrfcH-attA&SMg O : 0. 1 — 3 MnO : 
0. 0 5-1. O^EVK Y2 Os : 1 *r;^T, BaO 
+ CaO: 2^12 -^K S i O2 : 2 — 1 2 ^Evl'T-fc 

(4) BaTiOs , MgO, Mn 0*5<tU t Y 2 Os 
-&IH-*tU BaO, C a OjS&XfiS i O2 # (B ax 
Cai-x O) y • S i O2 (fcfcfU 0. 3^x^0. 
7, 0. 9 5£y£l. 0 5-CfcSo ) 
mfi%$*£;ix5-bfE (3) ©SHBStfr? 5 yf?y? 

(5) .mrert?fi5ttffiJi^'a'*nsaB«tt , * s . n i £fci* 

N i ^ATfcSJiflE (1) *V*L (4) OV^T^*^a 

(6) i^e^io- b -io- 12 s&ffi-efcs^fflSa* 

"C\ 1 2 0 0 — 1 4 0 O e C(D?affi$SEF k 0t-Tgfej*^nfc 
±IS (5) wailt7 5 yffy^l'TlsV'. 

(7) jftfiMftK. »*»JE*S1 0- 6 ftBE£A±O#ffl«f 

(5) ^ytfi (6) waiit^y^^ 3 ^ 

[0 0 12] 

[0 0 1 3] [«Jiffl-fe9 ^ ty^^s/^3^7*v*D * 
®H!$r, El 1 t-^"^o 

[0 0 14] [Hi (^SJx^J: 5t-> **WWfflJBffl"fe 
mm 3 tWaii-S^»««4 *M-tZ>« ^>7*>V?y 

6 mm) X ( 0 . 5 ~ 5 . 0 mm) X ( 0 . 5 — 1 . 9 mm) 
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[0015] <asm#Ji 2 >igmffJi 2 ±]$.&k t 
r^^^M^y f eiric^fc 

i, mk-vi/tf^ks Wilt'* 9 t?J*&£xm<k*Ji'i'9 
tiirbo f#VB^!J!>A«:BaTi03 BHb^ 
U!>AtBaOlC, M^;^^^CaOI:, l£<b^ 

-f^SrS i 02 *c*ft*h,**Lfci§\ 
:|3tt5#fb&«tf>J±iJpte* BaTiOa lOO^H:^ 
LMgO: 0. 1 — 3 £f£ L< teO. 5 — 1. 5 

^vKMnO:0. 0 5-1. ^KI^O. . 

2 — 0. 4^/K BaO + CaO: 2-12^, Si 

02 : 2 — i 2 j e;v-efc5 0 

[0016] (BaO + CaO) /Si02 {tm^WS. 

StbftU^ 0. 9-1. litS^tWtt 

V\, B a O, C a 0:fc£tf S i O2 te, (B ax C a 
i-x O) y • S i O2 i LT*£**L-Cl^-Ct £t\ w<0 
»g\ »*&tt*Sfr«:#Sfe«>t-ttO. 3^x^0. 

7, 0. 95^ySl. 0 5 ii-*r i3& s W*LV\> 
(B a x C a i-x O) y • S i O2 £>-&-#*#, B a T 

i O3 , MgOfei^MnO^ttl^U fcf£L<te 

1 — 10**%, J: 0#£L< f±4 — 6**%"T?*>3o 

£ffifj£i- -5 tc^ ^ #*# ±IBt6H Tfc tttf <fc v \> 

[001 7 ] ggmfrB 2 Kite, B a T i O3 telfe* Lfc 
f ^^8^9 0 0*/H:#l, Yz O3 td^gtL 

X l ^HUT^^Hb-f *^AS»JSS4>i L-C&**b 

5r.i36«sf*uv\ y 2 oa *^fl<^TRte*H-#^ 

(B a x C a i-x O) y * S i O2 O'^ftte, B a T 
i O3 , MgO, MnO^iOT? Oa 0>-&l?+*£** L# 
tKlii-iofil J: <9#£b< te4-em*% 

[0018] fc*3, nWfcM 2 l^tiffi W<fc^*3ftS*4^ 

[0 0 1 9] ±|E45-9lfi»;»«5^*'*©Pfi5£SI*teTE© 
i*5*9-T?fe5o 

[0 0 2 0] ift^b^^S'^^Wfi^flJElSffi*^ 
T*&Si, Sfi(OlB^fl#tt*Blfa(0«fiiaii-Swi*s-C 
*<cv\ ^b^^^^^^^^^s^tiitas&ii^j©^^ 
i, Jft«14#&»l£ffiflsU ft^bd^+^iftot I 



[0 0 2 1 ] Itt-fb^^^f^^^S^ftftlEliSHi*?*"^*? 

si, &#ttwastt#»b*vr 1 R»a**A S3 F+» 

i4*K tan6Srfi<-r5-i*B«lift 
So K{b^^>'^'g'*"*3ft s WE*Sffl*jB*-^ v ^* 
<g\ il««j1L^jnB#©**oa#ffi^b*^S<-J"*-i 

*sH»ift6. 
[0022] BaO + Ca O^, S i O2 , ( B a x C 

ai-x o) y • s i 02 0)-&-ft"*3ftS'Xci-t*Siii:flE« 
jSLPn*nn#o**©Kfl*2E<b3ft s *§ < * 9 , 1 R*D 

i£SFA#*+#i*3- ^'fi^^-Tf *iJfcR««w 

[00 2 3] mtJ R*Di£#ifo4:ftJ:£ 

LXJR*^b!ft s ^+»i*5- i^fcSo 
[0 0 2 4] l^mfrJl + t-tes MTyV^!^^ 

S *vr v >r t J; v \ BMb r ^ s £ a teittt Wffi 

IWie^^il-tS^5:t)0 0 Al2 O3 fcj** 

fls<oifi*%«Ti-r5-ii& s W*b^o WMbTA^- 
«>^w^-*ifts#i-|?5i, i»(-ftieS:Ra»i"Siv^ 

[0 0 2 5] *3gMtw*5V^T»«ft:Jlte, V*fc>*3>5=T 

£tt (37) W«fflfrffiR«Wl^ttfttt# (^*^) 
as»0H**llliiifcoT^&o ="7l-il^ il*. Ba 

O, T i O2 % MnO, CaO/jiW^ i/*^ 
te. CaO, T i O2 , BaO, S i O2 , Mn 

O, MgO, Y2 O3 fci?jftS<&f-*L5. 

[0026] «tt#)io¥*aftffiSte4#^nfis$n<c 
a** wtefittStto. 2-0. 7 /1 in a* i* 

So '>^^0¥^)il I Mte^ 0. 02-0. 2mn^ 

[0027] KmflsJBo^ay— taste, mmztizfii 
&\zfc cr»dc^a«i-s w i Ji ^ iiUss:^^^ ^ i 

/jST#6/J\ -«JC8 5 < C»±, il^x 12 0-135 

[0 0 2 8] f^mwio— ooifi^te, ioom 

d JETF, 4#t-5 0 /im J^Ts $bt-te2-2 0 /j m 

1- TSo *l§0^tes roi^^SSJB-fbLfclSSffBSr* 

<bBSiK^*ShT-*>5» **3, |S«(*:)BoaJa»te, 51^ 

2- 2 0 Olg^tSo 

[0029] K^ummmsy^mmmsi^^^^ 

J»a5ctt *r*i" *&JS*fflV^Swi*s-e*So 
«««i LTffl^S^Pi LTte, N i ^/cteN i 

Ni^AtUll Mn, Cr, C o jo 
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[0 0 3 0] ft**, N i *fc!4N i ^A^t-tix P**G> 

[0031] ftnm,mmom£fcRi&%£\zf&KTm&&: 

&£tltlli&^&. 1 -5 M ni , #f-2-3 Mm 

[0 0 3 2] <^mS4>^HfU«ffi4ic-S=fi-SixSW 

[0 0 3 3] ^»WiwJI £ ttffl&^Kffi GTjSiSftS 
£ titii* &^i>K mn* i o-5 o Mm SA-efcsrt 

[0 0 3 4] PBMSHr^ S y^y^^^^S 
y— ^ U r*L4r**Lfc«, 

[oo35] -ckwjejbjs-*-* h yffim&mm^-* 

[0 0 3 6] lUMfl-IUt. ±lELfc»^iMb* J *« 
L «W1 tomtit bteZko fcftj£i-*itf J: v \ 

[oo37] «mfrjs**tt, a*, ^tt^s o . i - 

1 Aim e«03»*fc LTffil^fe*l5« 
[0 0 3 8] fc * A-fc ^^Sr^'WSSJ* 

[0 0 3 9] < rt*MMJBJfl^— * h > rt8S«ffiJi/H^ 

m. ^m&mc&m. w^-hmt, ±iabfc*«^ 
[oo4o] <^«««ffl'<— * b >^§ismtf 

[0 04 1 ] <^«irt^^a:>±fiU^-^ 



l 0-5 0fiS%Safc-*"*t(iJ:i>\. h 
[0 04 2] <^y-^y^f^H>H3B«*«:fflV^S» 

[oo4 3] ^fc, ^-l^srjflv^w-fr* 

[0 0 4 4] <B4^^y&a>«*«j(-tf4t>*u5Bl 

#miSff : 5-3 o onc/B*w, o-i 0 o°c/ 

««ffflffi : 2 0 0-4 0 Or, #K2 5 0-3 0 0°C 
?fiK««FB*M : 0 . 5 - 2 4 NrW, #t- 5-2 0ffl 

[0 0 4 5] <«£fiJ£>^y-^S'^ , «6«WFO*|ffl«t 

fi:»ftSiT*ttf J:v^, UN i i 

[0 0 4 6] * fc, jfefill#0«J*i&£t*, 1 2 0 0-1 

4 0 0t, #t- i 2 5 0 — 1 3 0 oX:b-tz>z.hi>W& 

[0 0 4 7] ±ffift#«^©*«ftW=(i* TffiO«t5«- 
: 5 0-5 0 0V«, #1-2 0 0-300 

&ff«»I*IB : 0 . 5-8 mKs #(-1^3 R#P^ 
ft«15Sa : 5 0-5 0 O'C/tifm, #1-2 0 0-3 0 0 

^^f^irLT(t, N 2 i:H2 

[0 0 4 8] <T^->'V>il5c;^#I2Bae c f , -t^/*U^^r 

*f*L^. T~-;W3\ ««*H4rlSMMb-r5fc«>©*& 
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[0 0 5 0] T^-yv©BR©««ptaS(i, noow 

Ts «C5 0 0-1 0 0 ot:i:i-S-i:36S»*UV\ « 

[0 0 5 1 ] ±ffift^£JL^©#«ftftttTISO J: 5 £1" 

?fi£«J*fl*IW : 0 - 2 0 B*B, «Md 6-10 R$RQ 
ftSlliie : 5 0-50 OIC/IHfWK 4*1- 1 0 0-3 0 0 

[0 0 5 2 ] **5, JiSBUfcBi^^ >^*Qia, jKrifc*3± 
X/T^— yv^jo^r, N 2 #*^»^#;*«£:iD®-*"S 

[0 0 5 3] flfc^ «6rtc*3J:05r=^H4, 
[0 0 5 4] ;rfrfe*attLTff&5»£\ fl^-O^ 

[0 0 5 5] £fc, rtubSraicLTfi 1 *^*^, 

[0 0 5 6] <^»«ffi®flc>JbEWJ: 5t£LT»fe*b 
^WfKffiffl^-^ h<a«Jifc*<*li* 6 0 0-8 



[0 0 5 7] ^LT, i^HfC/Si:, Wli4f®C, 
[0 0 5 8] r©J:5^LrjaagStt*:**W^aJlS 

[0 0 5 9] -t It, #»*©aiS-fe7 5y^f 
3>7 !r >'*<0»«ftii^tt..fl6^ fl *t-^ °- 0 2V/;im 

[0 0 6 0] 

[0 0 6 1] TEfl)*'*--* > SrMlS bfc e 

*ftS 0. 1 — Uni WBaTiOs , (MgC03 ) < 
•Mg (OH) 2 • 5H2 O, MnC03 ^ (Bao.5 
Cao.s ) S iOa , Y 2 03 a*fc«RLfc*t$*»*«r 

[0062] o o T$ 

JIB 4. 8Mffi, *frffc^i^4 omSW. hy^Pn 

Tir hy4lM^^- ^5;VT?S^tr^- * Mb 

[0 0 6 3] JB-<— * h 

*pi$I3|&# 0 . 8 n m i *fc^- 10 0 m^^R , ^ 

i, ;* MbbTto 

[0 0 6 4] ^*fB«Sffl^<— ^ > 
^^J^^ 0 . 5 (DC u Stf - 1 0 0 M^:^ i , V 

h 9 2 aaasKSW ufc t <d) 35 as«as*5 .t 

[0 0 6 5] ±|B*»«#Bffl^<— ^ h^«t^±fa^^5 
[0 0 6 6] £f\ ««*JBffl^<-^ hSrfflVNTPET 

y%mtZo 8lJB»«*4Ht Lfco 
[ 0 0 6 7] Rv^^y-V^ty^*Bfffi*^^«IW 
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U ms*4^jfwm. «Erii*5J:tJ«r=— ^«rT1S©*# 

[0 0 6 8] ^<^fy^M 
#*fi3£ft : 1 5t:/B#IW 
««r«aS : 2 8 Ot 
aft»»B#IB : 8 B#IW 

[0 0 6 9] 

: 2 0 OTC/WfBB 
fS«F*flS : 1 3 00t 
*&S#l*n#RB : 2 B#M 

: 3 0 0 V* 

utm&m: 1 o-s ^EE 
[0070] — a- 

«»iaffi : 9 0 0t 
?afl[««FB#W : Stiff® 

#mmg. 3 o ov,/mm 

»3i»JE : 1 O- 5 ftffi 

[0071] j&*5, -ttt-enw#H5n^^wanaatctt9 
[0 0 7 2] ^fejtfca y^ytf^y^Si^t^ 
fufE^l-te^U N2 +H2 ^IS^-CS 0 Otl-T 

[0 0 7 3] r^^S^LrKafiLfc*-*^^©*^ 
Xtl, 3. 2mniXl. 6 mm XI. 2 mnrC 9 > l^ftJI 



5 , f^amHlicOi?^li2. 5/im-Cife 

[0 0 7 4] **^^<0«ttt(e]B©iBLfi!lSr. 1 

fc« Si »f , 0> (Ba, Ca) SiOa tit (B 

ao. 5 Cao.5 ) S i 03 "Cfc£ 0 

[0 0 7 5] ^r/^Wcoi^T, Tia^WffiSrtrfco 

[0 0 7 6] ^fi<0?&g#t£ 
X 7R«tt : LCRpt-^t-ctt), -55-1 2 5^1^ 

[0077] KfflE«»T-eros*<ojKB#ffi'fb 
KflMWiOffS 1 /ioi fcfc5 1. 06V a>iSS£«J?- (if 
>^/^©HliD«JSE 1 6V ) &4 0^X6 6fl#IHBUjn 

sssray^L, s:i«ttffB»*D«(io*aco 

ft) *»5>(Z>a5^*ACSr*«)"C, «^AC/Co £r® 

[0 0 7 8] teftfijft I R fl^DS *fft 
1 8 0mi OV/^m <om»Tt?ADilR*«rtT*V\ 
ffitfi (IR) #2X10 5 QJEJLTI-*5*"COB#ia«r* 

[0 0 7 9] tt»ll* f 5 

[0 0 8 0] 

[81] 
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MgU 


MnO (Ba t Ca)Si0 3 






a n/Cn 






No. 1 




(**) 




(**) 


X7R 


(%) 


(KfBB) 


(25 °C) 


1 


1 


0.375 


5 


0 


O 


-1.42 


2.7 


2871 


2 


1 


0.375 


5 


0.04 


O 


-1.58 


5.0 


2729 


3 


1 


0.375 


5 


0.09 


O 


-1.23 


11.3 


2565 


4 


1 


0.375 


5 


0.18 


o 


-1.58 


13.9 


2495 


5 


1 


0.375 


5 


0.27 


o 


-1.85 


27.3 


2530 


6 
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